Disparate aggrecan gene expression in chondrocytes subjected to hypotonic and hypertonic loading in 2D and 3D culture.
The effects of hypotonic (180 mOsm) and hypertonic (580 mOsm) medium loading on chondrocyte aggrecan gene expression in 2D monolayer and 3D hydrogel culture (agarose or alginate) were studied. Aggrecan promoter activity was monitored using a luciferase reporter gene assay and transient transfection. Osmotic loading was observed to differentially affect promoter activity, with hypotonic loading generally producing at least a 40% elevation in promoter activity, except for the case of alginate where a 50% suppression was observed. Hypertonic loading produced at least a 35% decrease in activity for all cultures. Similar osmolality-induced changes to aggrecan mRNA levels were observed in monolayer cells using qPCR. Deletion of exon 1 blocked the sensitivity of monolayer cells to hypertonic but not hypotonic medium changes. Confocal microscopy measurements suggested that the degree of hypotonic swelling in cells encapsulated in 3D matrix was restricted compared to monolayer cells whereas the degree of hypertonic shrinking was similar under both culture conditions.